MESI MODEL

1 CACHE CONSISTENCY MODEL FOR MULTIPROCESSING ENVIRONMENT,
WITH FOUR STATES - MODIFIED, EXCLUSIVE, SHARED, AND INVALID

U EVERY CACHE LINE IS ASSIGNED ONE OF THESESTATES INDICATORS
TO IDENTIFY THE STATUS OF THE INFORMATION STORED IN CACHE

O TRANSITIONS FROM ONE STATE TO ANOTHER MAY BE TRIGGERED
BY A LOCAL PROCESSOR READ OR WRITE OR A BUS SNOOP WHEN
ANOTHER BUS MASTER INITIATES BUS ACTIVITIES

U DURING RESET, THE MESI STATES BITS FOR L1 AND L2
CACHE ARE SET TO INVALID STATE (1)

STUDY THE MESI PROTOCOL UNDER TWO MAJOR HEADINGS
(1) SINGLE PROCESSOR MESI IMPLEMENTATION

(2) MULTIPROCESSOR MESI IMPLEMENTATION




MESI STATES

Biabe Descripiisa

Mlndified Th B i ccle his bovn updined (conbars modified dats)
dizr 40 & write bt in the cache. This alerts the cache sabeys-
tem 40 seoop the systemn bus and write the medified line
haick 0 memory when 2 snoop bt i the line s delectod.

Exchamne Indssabin that this cedw is unaware of any other cache pos-
senaing & copy of this lire

Shared Indicutes that the line may b peisent in sevenal caches and if
0, But i enect duplicate of the inforsation {clessy daka)
wxits in dich pource icaches and memaory)

Invalid The initisl state afer resel, mdicaling ®al the line is not pre-
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MESI STATE DIAGRAM (DATA
CACHE)




EXAMPLE OF STATE TRANSITIONS

SECOND
WRITE

T~
FIRST FIRST MASTER  MASTER
. READ WRITE READ WRITE
?‘WB/WT#:l ——————————————————————————————————————————————————————
L2 E-M—S — |
" WRITE
BACK
MEM

SINGLE PROCESSOR MESI - INITIAL
READ FROM SYSTEM MEMORY

1. BECAUSE L1 & L2 STATE BITS ARE SET TO |, INITIAL READS ARE
FORCED TO READ MEMORY

2. WHEN DATA IS PLACED INTO L1 & L2, THE L2 CACHE LINE IS SET
TO THE E STATE, THE L2 CACHE LOWERS THE WB/WT# LINE
TO INDICATE THAT THE LINE SHOULD BE STORED IN THE L1
CACHE IN THE S STATE




FIRST WRITE TO L1 CACHE LINE

1. THE L1 CACHE LINE IS UPDATED BY THE INTERNAL WRITE AND
THE DATA IS WRITTEN THROUGH TO THE L2 CACHE

2. AFTER BEING UPDATED, THE L2 CACHE TRANSITIONS THE STATE
BITS TO INDICATE THAT THE LINE HAS BEEN MODIFIED (M)

3. THE L2 CACHE RAISES THE WB/WT# LINE TO NOTIFY THE L1
CACHE TO TRANSITION THE LINE STATE FROM S TO E

CONTROL SIGNALS FOR LINE-FILLS




BUS MASTER READ FROM LINE STORED
IN M STATE IN L2 CACHE

1. THE L2 CACHE SNOOPS THE ADDRESS.

2. IT BACKS OFF THE BUS MASTER.

3. THE L2 CACHE TRANSFERS THE ADDRESS TO L1 AND ASKS L1
CACHE TO SNOOP THE ADDRESS (USING AHOLD, EADS#, ...).

4. THE L1 CACHE TRANSITIONS THE LINE STATE BITS FROME TO S.

5. THE L2 CACHE PERFORMS A WRITE-BACK TO MEMORY.

6. THE BACKOFF IS RELEASED TO ALLOW THE BUS MASTER TO
READ THE TARGET LINE FROM MEMORY.

7. THE L2 CACHE TRANSITIONS ITS STATE FROM M TO S.

SIGNALS FOR DEFINING STATES
AFTER A SNOOP HIT
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BUS MASTER WRITE TO LINE STORED
IN M STATE IN L2 CACHE

1. THE L2 CACHE SNOOPS THE ADDRESS.

. IT BACKS OFF THE BUS MASTER.

. THE L2 CACHE TRANSFERS THE ADDRESS TO L1 AND ASKS L1 CACHE

TO SNOOP THE ADDRESS. (USING AHOLD, EADS#, ...)

. THE L1 CACHE TRANSITIONS THE LINE STATE BITS FROM E TO I.

. THE L2 CACHE PERFORMS A WRITE-BACK TO MEMORY.

. THE L2 CACHE TRANSITIONS ITS STATE FROM M TO .

THE BACKOFF IS RELEASED TO ALLOW THE BUS MASTER TO WRITE
THE TARGET LINE TO MEMORY.
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SECOND AND SUBSEQUENT WRITES
TO INTERNAL CACHE

A SECOND WRITE TO AN INTERNAL CACHE LINE RESULTS IN THE LINE
BEING MODIFIED IN THE L1 CACHE AND NO-WRITE THROUGH OCCURS
TO THE L2 CACHE
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